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(57)Abstract: 

PURPOSE: To perform exhaust reflux so as to decrease the 
temperature of exhaust gas without decreasing an fresh air 
introducing quantity to an engine by controlling exhaust reflux 
valves in a rotational range for opening a waste gate valve, and 
in a high rotational high-load range w??ich is close to the 
limitation of a turbine rotation. 

CONSTITUTION: Exhaust reflux passages 15, 17 for 
communicating the upstream part of a turbine 7b in an exhaust 
passage 1 1 with the downstream part of a blower 7a in an 
intake passage 6, and an exhaust reflux valves 16, 18 for 
opening/closing these exhaust reflux passages 1 5, 1 7 are 
provided. Turbine rotational speed is arranged to become more 
than a specified turbine rotational speed on the rotational side 
higher than the rotational speed in which a waste gate valve 13 
starts to open, in the engine rotational speed range for opening 
the waste gate valve 13. A reflux control means 19 for 
controlling the exhaust reflux valves 16, 18 to open the exhaust 
reflux passages 1 5. 1 7 in the engine high rotational high-load 
range like this is provided. Namely, the exhaust gas of a 

required quantity is introduced by the control of the exhaust reflux valves 16, 18 downstream from the 
blower 7a so as to decrease the temperature of the exhaust gas. 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
daxaages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having the turbosupercharger which consists of Blois which it is arranged in the turbine and 
inhalation-of-air path which it is arranged in a flueway and driven with exhaust air energy, and is driven in 
said turbine It is exhaust air reflux equipment of a turbo supercharged engine with which the bypass path 
which bypasses said turbine was established in said flueway, and the waist gate valve which opens this path 
when the boost pressure of the Blois lower stream of a river of said inhalation-of-air path arrives at this 
bypass path at the predetermined highest charge pressure was prepared. In the exhaust air reflux path which 
opens the turbine upstream of said flueway, and the Blois lower stream of a river of said inhalation-of-air 
path for free passage, the exhaust air reflux valve which open and close this exhaust air reflux path, and the 
engine revolution region as for which said waist gate valve carries out open actuation and In the high- 
engine-speeds heavy load region where a turbine engine speed tums into more than the predetermined 
turbine engine speed by the side of high rotation from the engine speed which said waist gate valve begins 
to open Exhaust air reflux equipment of the turbo supercharged engine characterized by establishing the 
reflux control means which controls said exhaust air reflux valve to open said exhaust air reflux path. 
[Claim 2] A turbine engine speed is exhaust-air reflux equipment of a turbo supercharged engine according 
to claim 1 with which a waist gate valve shall control an e^aust-air reflux valve from the engine speed 
which it begins to open so that it is a high rotation side and only fixed width opens said exhaust-air reflux 
path in the high-engine-speeds heavy load region which becomes more than a predetermined turbine engine 
speed by the side of low rotation from the turbine rotation limitation for breakage prevention in the control 
means which controls an exhaust-air reflux valve. 

[Claim 3] Exhaust-air reflux equipment of the turbo supercharged engine according to claim 1 which 
established the 2nd control means which controls said 2nd exhaust-air reflux control valve to open said 2nd 
exhaust-air reflux path in the 2nd exhaust-air reflux valve which opens and closes the 2nd exhaust air reflux 
path which opens the turbine lower stream of a river of a flueway, and the Blois upstream of an inhalation- 
of-air path for free passage, and this 2nd exhaust air reflux path, and the predetermined exhaust-air reflux 
field of the area outside said high revolution heavy load. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exhaust air reflux equipment of a turbo supercharged 

engine. 

[0002] 

[Description of the Prior Art] With the engines for automobiles etc., in order to perform the exhaust-air 
reflux (it is called EGR) to an inhalation-of-air system for the purpose of NOx reduction from an engine 
low-loading region generally by the common operating range applied to an inside load region, the exhaust- 
air reflux equipment which consists of an exhaust-air reflux valve (it is called an EGR valve) which opens 
and closes a flueway, the exhaust air reflux path which opens an inhalation-of-air path for free passage, and 
this exhaust air reflux path is formed. 

[0003] by the way, the highest charge pressure by which the engine high-speed full admission engine 
performance is set up by one for abnormal-combustion control in the case of a turbo supercharged engine ~ 
it is restricted and another is restricted by the exhaust gas temperature limitation for dependability 
reservation of an exhaust air system. Therefore, it is required to ease an abnormal-combustion limitation for 
the improvement in an output of an engine, and to raise charge pressure, or to lower exhaust gas 
temperature. Then, the attempt which is made to perform EGR for exhaust gas temperature reduction in an 
engine high revolution heavy load region from a low loading region in addition to EGR for the NOx 
reduction applied to an inside load region is made from the former. 

[0004] Apart from it, moreover, like a JP,61-43262,A publication Like the thing which enabled it to perform 
EGR also in the supercharge field in which an exhaust air reflux path is prepared and inlet-pipe boost 
pressure turns into positive pressure so that the turbine upstream of a flueway and the Blois lower stream of 
a river of an inhalation-of-air path may be opened for free passage, and a JP,54- 148927, A publication When 
charge pressure is more than an exhaust pressure in a supercharge type diesel power plant, the exhaust gas 
of the turbine upstream is introduced into the Blois upstream, and when charge pressure is lower than the 
exhaust pressure of the turbine upstream, what introduced the exhaust gas of the turbine upstream into the 
Blois lower stream of a river of an inhalation-of-air path is known. 
[0005] 

[Problem(s) to be Solved by the Invention] When it was going to perform EGR in a turbo supercharged 
engine in a high revolution heavy load region for exhaust gas temperature reduction, he was trying to 
introduce exhaust gas into the Blois upstream with conventional equipment in a high revolution heavy load 
region by the approach of extending the operating space of the exhaust air reflux equipment for NOx 
reduction in the load region in low. However, especially for exhaust gas temperature reduction, it is required 
to perform EGR near a turbine revolution limitation, since it is the field that near [ this ] a turbine revolution 
limitation cannot supercharge any more, in having introduced a lot of exhaust gas into the Blois upstream in 
this field, only in that part, the amount of new air conduction ON will decrease, and engine power will 
decline. 

[0006] Although what introduces exhaust gas into the Blois lower stream of a river as mentioned above is 
indicated by JP,61-43262,A and JP,54-148927,A, these indicate neither the above-mentioned trouble in the 
case of performing EGR in the high revolution heavy load region near a turbine revolution limitation for 
exhaust gas temperature reduction, nor its cure about EGR for NOx reduction. 

[0007] This invention is made in view of such a trouble, and it aims at performing exhaust air reflux and 
reducing exhaust gas temperature, without decreasing the amount of new air conduction ON to an engine in 
the high revolution heavy load region near the turbine revolution limitation of a turbosupercharger. 
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[0008] 

[Means for Solving the Problem] When it is going to perform exhaust air reflux in a turbo supercharged 
engine in a high revolution heavy load region for exhaust gas temperature reduction, this invention It finds 
out that the amount of new air conduction ON decreases as mentioned above in having introduced exhaust 
gas into the Blois upstream like the exhaust air reflux for the usual NOx reduction, and engine power 
declines. Moreover, the high revolution lieavy load region near especially a turbine revolution limitation 
needs to reduce exhaust gas temperature by exhaust air reflux, and this field The relation between charge 
pressure and the exhaust pressure of the turbine upstream is reversed by the waist gate valve by open 
Lycium chinense. From charge pressure, the exhaust pressure of the turbine upstream is the field which 
became sufficiently high, and can introduce the exhaust gas of the turbine upstream into the Blois lower 
stream of a river so much using the pressure differential of the exhaust pressure and charge pressure. It is 
because the knowledge that exhaust gas temperature could be reduced was acquired, without solving the 
above-mentioned problem and decreasing the amount of new air conduction ON in the high revolution 
heavy load region near a turbine revolution limitation by it. And while the configuration is equipped with 
the turbosupercharger which consists of Blois which it is arranged in the turbine and inhalation-of-air path 
which it is arranged in a flueway and driven with exhaust air energy, and is driven in said turbine It is 
exhaust air reflux equipment of a turbo supercharged engine with which the bypass path which bypasses a 
turbine was established in the flueway, and the waist gate valve which opens this path when the boost 
pressure of the Blois lower stream of a river of an inhalation-of-air path arrives at this bypass path at the 
predetermined highest charge pressure was prepared. In the exhaust air reflux path which opens the turbine 
upstream of a flueway, and the Blois lower stream of a river of an inhalation-of-air path for free passage, the 
exhaust air reflux valve which open and close this exhaust air reflux path, and the engine revolution region 
as for which a waist gate valve carries out open actuation And it is characterized by establishing the reflux 
control means which controls an exhaust air reflux valve to open an exhaust air reflux path in the high- 
engine-speeds heavy load region where a turbine engine speed turns into more than the predetermined 
turbine engine speed by the side of high dotation fi*om the engine speed which a waist gate valve begins to 
open. 

[0009] Here, a turbine engine speed shall be a high rotation side from the engine speed which a waist gate 
valve begins to open, and fi-om the turbine rotation limitation for breakage prevention, it shall more 
specifically [ the control means which controls an exhaust air reflux valve ] control an exhaust air reflux 
valve so that only fixed width opens an exhaust air reflux path in the high-engine-speeds heavy load region 
which becomes more than a predetermined turbine engine speed by the side of low rotation. 
[0010] Moreover, the 2nd e^diaust air reflux path which this invention shall also perform the usual exhaust 
air reflux for NOx reduction, and opens the turbine lower stream of a river of a flueway, and the Blois 
upstream of an inhalation-of-air path for fi-ee passage in that case, The 2nd control means which controls the 
2nd exhaust air reflux control valve to open the 2nd exhaust air reflux path in the 2nd exhaust air reflux 
valve which opens and closes this 2nd exhaust air reflux path, and the predetermined exhaust air reflux field 
of the area outside a high revolution heavy load is established. 
[0011] 

[Function] It is the engine revolution region by which a waist gate bubble carries out open actuation, and is 
controlled by the highest charge pressure predetermined in charge pressure. A turbine engine speed fi-om the 
engine speed which a waist gate bubble begins to open And the predetermined turbine engine speed by the 
side of high rotation. Preferably, in the high-engine-speeds heavy load region where only fixed width 
becomes more than the number of predetermined turbine revolutions by the side of a low revolution fi-om a 
turbine revolution limitation, an exhaust air reflux valve carries out open actuation, and the exhaust air 
reflux path which opens the turbine upstream of a flueway and the Blois lower stream of a river of an 
inhalation-of-air path for fi-ee passage is opened. At this time, the exhaust pressure of the turbine upstream is 
higher than the boost pressure (charge pressure) of the Blois lower stream of a river, therefore by control of 
an exhaust air reflux valve, can introduce the exhaust gas of requirements into the Blois lower stream of a 
river through an exhaust air reflux path, and can reduce exhaust gas temperature. Moreover, in order to 
introduce exhaust gas, without letting Blois pass in this way, the demand workload of a supercharger does 
not increase. The amount of new air conduction ON decreases, and engine power seems therefore, not to 
fall. 

[0012] Moreover, in the predetermined exhaust air reflux field of the area outside said high revolution heavy 
load, the exhaust gas fi-om the turbine lower stream of a river of a flueway is introduced into the Blois 
upstream of an inhalation-of-air path, and NOx reduction is attained by it. 
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[0013] 

[Example] Hereafter, an example is explained to this invention based on a drawing. 

[0014] Drawing 1 is the general drawing of one example of this invention. In drawing, 1 is the engine of a 
serial 4-cylinder engine, 2 is the inhalation-of-air system of this engine, and 3 is an exhaust air system. 
[0015] The surge tank 5 with which the inhalation-of-air system 2 of the above-mentioned engine is located 
in the set section of the independent inhalation-of-air path 4 for every cylinder, and these independent 
inhalation-of-air path 4, It is what is constituted by the inhalation-of-air path 6 of the upstream linked to the 
air cleaner which does not illustrate this surge tank 5. Blois 7a of a turbosupercharger 7 is arranged at the 
inhalation-of-air path 6 of the surge tank 5 upstream. By extracting the inhalation-of-air path 6 in the style of 
[ of a surge tank 5 ] right above on the lower stream of a river of Blois 7a, the throttle valve 8 which adjusts 
an inhalation air content is arranged, and the fuel injection valve 9 is arranged at each independent 
inhalation-of-air path 4, respectively, 

[001 6] Moreover, the exhaust air system 3 of the above-mentioned engine is what is constituted by the 
independent flueway 1 0 for every cylinder, and the flueway 1 1 of the downstream where these independent 
flueways gathered. While turbine 7b of the turbosupercharger 7 which drives the above-mentioned Blois 7a 
is arranged in the flueway 1 1 of the downstream The bypass path 12 which bypasses this turbine 7b is 
formed, and the waist gate valve 13 which controls charge pressure by closing motion of this path 12 is 
arranged at the bypass path 12. Moreover, the catalyst equipment 14 for exhaust gas clarification is arranged 
on the lower stream of a river of turbine 7b. 

[0017] Between the inhalation-of-air system 2 of the above-mentioned engine, and the exhaust air system 3 
The 1 St exhaust air reflux path which introduces the exhaust gas of the turbine 7b upstream of a flueway 1 1 
into the Blois 7a lower stream of a river of the inhalation-of-air path 6 The 1st exhaust air reflux valve 16 
which 15 is prepared [ 1st ], and this path 15 is opened [ 1st ] in this 1st EGR path 15 in an engine 
predetermined high revolution heavy load region, and makes exhaust gas flow back is arranged. (It is 
hereafter called an EGR path) Moreover, the 2nd exhaust air reflux path (EGR path) 17 which introduces the 
exhaust gas of catalyst equipment 14 lower stream of a river of a flueway 1 1 into the Blois 7a upstream of 
the Blois 7a upstream inhalation-of-air path 6 of the inhalation-of-air path 6 is formed. The 2nd exhaust air 
reflux valve (EGR valve) 18 which this'path 17 is opened [ 2nd ] in this 2nd EGR path 17 in the 
predetermined field which lasts to an inside load region from an engine low loading region, and makes 
exhaust gas flow back is arranged. 

[001 8] The waist gate valve 16 is opened and closed by the actuator (not shown) which makes a driving 
source boost pressure of a Blois 7a lower stream of a river, holds down a Blois 7a discharge pressure 
(charge pressure) to the predetermined highest charge pressure, and prevents breakage of the engine by 
abnormal combustion. Moreover, two EGR valves, the 1 st and the 2nd, 1 6 and 1 8 are controlled by the 
control unit 19. Therefore, an engine revolution signal is inputted into a control unit 19 fi-om the crank angle 
sensor 20 formed in the engine 1 as control information, and an inhalation air content signal is inputted from 
the intake air flow sensor 21 formed in the Blois 7a upstream of the inhalation-of-air path 6. 
[0019] Drawing 2 shows the regulatory region and the control characteristic of the Blois lower stream of a 
river EGR which carry out open control of the 1st EGR valve 16 for exhaust gas temperature reduction, and 
introduce exhaust gas to a Blois 7a lower stream of a river. The high-engine-speeds heavy load region which 
pulled the slash of drawing is an execution area of the Blois downstream EGR by control of thi*; 1st EGR 
valve 16. Upper cases are [ an engine load and the lower berth ] loads, change of charge pressure and the 
exhaust pressure of the turbine 7b upstream is shown in an upper case, and, as for the axis of abscissa of 
drawing 2 , the execution area of the above-mentioned Blois downstream EGR is shown in the lower berth, 
as for the engine speed and the axis of ordinate. Here, WOT is a throttle full admission line. Moreover, NO 
is, the engine speed, i.e., the intercepting point, which the waist gate valve 13 begins to open at full throttle, 
and the broken line on the basis of tfiis intercepting point is a waist gate valve open line (rotational 
frequencies, such as a turbine). Moreover, the alternate long and short dash line of drawing shows a turbine 
revolution limitation (rotational frequencies, such as a turbine). 

[0020] An engine speed follows on becoming high, an exhaust pressure rises, and charge pressure also goes 
up until the waist gate valve 1 3 opens, as shown in drawing 2 . At this time, charge pressure is higher than 
an exhaust pressure. And if charge pressure reaches the predetermined highest charge pressure, the waist 
gate valve 13 will be a high revolution side, it will set it more nearly constant [ charge pressure ] than an 
aperture and it, and an exhaust pressure will continue lifting as it is. Consequently, from an intercept 
rotational frequency, it is a high revolution side, pressure relation is reversed, the exhaust pressure becomes 
higher than charge pressure, and the pressure differential becomes so large that an engine speed is high. 
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Here, it is a high revolution side from the waist gate valve open line (broken line) of drawing, and, as for the 
execution area of the Blois lower stream of a river EGR, only fixed width is set as the high revolution heavy 
load field of the engine near [ lines / these / L ] a turbine revolution limitation from a turbine revolution 
limitation on the basis of revolutions of several lines (L lines), such as a turbine by the side of a low 
revolution. And in this high revolution heavy load field, the 1st EGR valve 16 opens, exhaust gas is 
introduced into a Blois 7a lower stream of a river, and exhaust gas temperature is reduced by it. In addition, 
Nl of drawing is an engine speed from which the Blois lower stream of a river EGR begins in 
SUTORRORU fiill admission. 

[0021] Drawing 3 is charge pressure-Blois flow-characteristics drawing showing the output engine 
performance at the time of performing exhaust gas temperature reduction of a high revolution heavy load 
region by the Blois lower stream of a river EGR as mentioned above as compared with the case where the 
Blois upstream EGR is performed. The lines shown in drawing as a continuous line are rotational frequency 
lines, such as a turbine. When shifting to an EGR execution area now from the A point of the field which is 
not performing EGR, in the case of the Blois upstream EGR, it is required to increase the Blois flow rate by 
the amount of exhaust gas installation, in order to obtain the amount of same new air conduction ON. In that 
case, the field of A* of drawing serves as a turbine revolution limitation, on the other hand when the Blois 
downstream EGR is performed, the Blois flow rate is etemal and a turbine revolution limitation serves as a 
field of A" of drawing. Thus, it is possible for the allowances of charge pressure buildup of a turbine 
revolution limitation in the field of A" to be large in the case of the Blois lower stream of a river EGR, to be 
able to perform a large quantity EGR to a thing with the allowances of charge pressure buildup of a turbine 
revolution limitation in the field of A* small in the case of the Blois upstream EGR, or to aim at 
improvement in an output at the time of EGR. 
[0022] 

[Effect of the Invention] Since this invention is constituted as mentioned above, a lot of exhaust air reflux 
can be performed without decreasing the amount of new air conduction ON to an engine, as exhaust gas 
installation is carried out at an inhalation-of-air path, without letting Blois pass in the high revolution heavy 
load region near the turbine revolution limitation of a turbosupercharger, and the improvement in 
dependability by reservation and exhaust gas temperature reduction of engine power can be reconciled. 

«• • 

[Translation done.] 
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c>iiuiai£?Sft^fi^K:*sir>-cx>s;'>'N.oa|^5^A**« 

[0008] 

©fcj&tcsf^i&^tf *j5 t-r sts^K. a^©No X 

AL/fc©-Cli±K©J: 9 tcffS^AS*i?^L'X>ix> 

ic J: ■:>T:»t»;«f ;^afi«rffi«r *©»#k: 4» 

-e>@^WK:J5i,>iS!g^:&?^t?S.-5r, c©® 
J|j<fci,>5©«, -j^xx hy-h^<Ji'::^3WP< ciicfco 
•T:3aiteff<!:*-l^>±«E©Smffi©H»3&*i!SlKl^. 5* 



s c i < ^si:</;^iaffi*ffia-r -s c <t*5-c# ^ i i> 5 

-l^>ia<B&*«'>x:^ hy- h/<;l'7'*sH*>&«>4lHliE 
» J: 0 iafl3«lll©»f f - >lsHS»eU: i <c S X > 

[0 009] c c-c. mm^^imwri>mm^m. 
8!>© if - tr xg^w J: K) —'mnifci-fsmnmomi^ f 

[0 0 1 1 } 

W^m) •J'xx hy- h^<::^>'l'*sHf^«bL-C3aj&ffi!li0f 
5e©«]S3ffil&ffi«:*0(ai 3 n * X > £»ra|gM-c* -5 r . 

«>-5@g» J: K> ^m.m<omm f - «^ >bi5». u 

c©^. ^^-tr>±fiS©SF^tt:?'^rT^g©:?'-;^ ^ 
E (iaf&ff) J:OifiS< . b/c*»o-C. S?aSSSE^©$>I®l 
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4 

aitea©ss?tt*»i*fc^L^ct». ji-^r. 
[0012] ifc. mws^^isnmw\-<om^mfm 

10 [0013] 

[ 0 0 1 4 ] H 1 »*^©— *86P»©±ft®-C*S. 
B|(C«tt»-C 1 tta[ja4S!0Sfx>S?>©x>S?>*t|rC* 

[00151 ±ffix>5^>©RSUg2 m©«©a3£ 
ieSUiB4i:. ■C-ti6Sl!&RSU»e4cr^-^K:titB-r 
i,1f--%?^>i'5t. ^■t^-i'f 5*H^l>^c(,»x 
rir y-^-K:««sr-5J:«ffil©«^B6 i«:J:oT:« 
20 fiSS*l*fe©-C*r>r. s;>dr>i»5±i*©(Bt»af5 
6{c«dr-Jl<at&IS7©:rar 7 a*s^Sn> :/Pr 
7 a©Td!E-C1^-J^3'>i'5©aJiiStCtt®^K6* 
«4CiK:J:r>-c«A^SUt*8IS-r*;^a 5r h^WMju 

9 *sies 3 ti-c (, » * . 
[0 0 1 6 1 ±fBx>i^>©gFSlS3», aiBf« 

©&3i»miiK 1 0 •ene.&s^iwiKdsgi^bfc 

T«ffl)©SfSvaiKl 1 «tCcJ:-?-C«RSSn*fe©-C*o 
-C, ^<OT9m<m^MRl ltc»±iBrrpr7a%re 
30 Str-rS i»-^iat&a7©i»-t> 7 bJ&lffiSSn *<!:<!: 
«>«:. ^5»-K>7 b*ai5|rS-'<-f/<:^ilffil 2*S0 

■t:mkm^ms-ri>^s.x hy- h-'fii^t/i 3*^1^3 
n-ci,>*. *-e>7 b©TSfetctiSFm:*f;^i^b 
ffi©ft»!{Eigai 4«sEa3n-rc»'S. 

[0017] ±ffix>i?>©®M3i52 <!:Sftl^3 <h©fai 
Ktt. Sf^jlKl l©i»-e>7 b±Sfe©»^:y;^«rK 
miiK6©:/nT7 aT«SEtc»Ar-53^ 1 ©itaMteSBl 
K («T. EGRiiKit^!>) 1 5*SKW&nr. C© 

40 111 ©E GRSK 1 5 ic\A3i>i^><om^mmMnn 
isxsi^ 1 5 ^m^ixmfs.7j^^mms^i>m i ©i^ 

mSlSypl 6*sEa3n. ^tc. Sf^jiKl i©^«^ 
gl 4TiS©SF^;</;^=S:K5UlB6©::^Pr 7 a±iS8t 
mSSK 6 ©:/a r 7 a ifiStcSJ AT -SSr 2 ©»l?Uffij!Ea 
K(EGR3lK) I 7ifim-fB>tlX. C©I|2©EGR 

SKI 7«:»x>i^>©fim?^JS*>6«m?^««:*>w-c 

oymmmmx^cssii 7*Ht»t:gMR:«/::^*ssa3-«*s 
^2©fFsis«E^ (EGR^) 1 8*iies3n-rt,»5. 

[0 0 18] -^xx hy-h^^^W:/! 6W:/PT7 aT 
50 aE©:?"-;^ hBE*^iS<t-rsr4'^*x-ir (HTn-e- 



(' 



C4) 

5 

-r) tcioTHHsn. zfari &i»tms. (iat&E> * 

««:B5jh-r-5. Sri*sJ:C?S2©-o©EGR^ 
16. 1 8tt3> ha-A/o.-? H 9tcJ:-»TSaiaiS 

[0 0 1 9] ia2»1^Sl^;^aSii^CD:^i&01(DEG 1X> 
R# 1 6 1/ T r 7 a TSSE'^SF»:<f x StlA 

■r -5 TTS E G R ©SlSl^Jgsfe J: D^SJi^*^ 

lOEGR^l 6®«J8li«:j:«:?'aTT?ftfl8EGR©|| 
^fMJlrr*S. H2©«f4«x>';>>B^. 8ll«k«Jb 

)E*sJ:Dtf-br>7 bJ:at©»a)E©^fk3WStSn. T 
SJCttiSB^/arTSEME GR©^fM^*s^3n-Ct> 

fc. N.taxa;/ hn/i^-OxXhy-h/tJV^l 3 20 

^. *Vt. 0©— *iBB[»if-tr>@IHSfP 

[0 02 0] H2ecS^-rJ:5tc. -^x^^ hV- hz-cjl-:/ 
1 3*sra< S-t?«x>s;'r^lHl^*s?i5<>iSfC<!:fe^Co 

l^mS<J: 0 «>AW>. ^bT. iai&EE«s^%©fi1i$»l& 

ffKi^Si'^xj:^ h^;'- hMjU::^ 1 3i{i«raif, ^nJ: 30 

~\^>mmSL^<t: 0— 5£rtJ/£Wfi@iaBI©a'-t>^ 
^^-f> {L^-f» %^iL-C. C:©L^-f>J: 
0 - fcr>@«R#!itci5t>x>t?>©igfi3eiili:aW®JS 

©E GR# 1 8 *iBauT:^PT 7 aTSStCgfm^f^**© 

4s. SI©N,tt;^ h •?aji^H-c:/aTTiStEGRAsj& 
* 4 X > 2?>igiBK-c* i. 
[0 02 1 1 H3»±ffi©*5tc::/arTi«EGRK:j: 
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or aHiEa:&Sf«©sfsi^xiasfis*?f o fcj©^© 

U«3itfi6 * a r ±aE E G R * tf -9 J©^ <t 1/ -c 3% 
•rjft*&BE-:/nrSt««Fl4a-c*-5. micmWL-CTjk-r'y 
-<>tt5f-»^>^IBa7-<>-C*-5. l>*. EGR* 
fToT t>«ct>««©A^*6 E G RJ(Stf««'Ni^-r * 
r/orJiStEGRClS^tti^-HBfS^AS^^S 
yt&(c»Sl5!/;^aiAa»:«LW:/nTSSUa«iS:^S its c 
i*s.i®-C. ■e©*8^*-K>@eRflli«C«©JJH© 
A' ©^J^-c*0. cntcifL.. :?'nrTSfeilIEGR«r 

H©A" ©««<ta*. c©J:9«:, :/nrJajtEGR . 
©tg^«5f-tr>@(£isiii3j«A' ©MJ^iftl&aift;*:© 
iSt*S*J/hSW>©K:»U. :riarTaEGR©»^tt5f- 
l^>E«glR»*«A- ©^*t:3ftl&)E*fc!«c©slfS*«3«c* 
<. VtCtfi-yX. StfiEGR=&tf 9Ci*S-C*> *«lr» 
»E GR^m*|Sil±=£H-5C i*SoJfiBtr**. 
[0 02 2] 

[Sig©ja«] *^?9»iJ!it±©J:^«:«fi!E3n-Ct,>5,© 
■C. 5f-sJ<)ttf&«©5'-tr>ia4SIBI!LKiSt»i«S®<Eiiim 
?5«tc*Jl>r:/'ar*asrtc«SUilK(c^gl:V;^3»A 
■r S J: 5 K ct: x> j;'>'v<DSfm«AS*M^$ c 
i«c<^^fi©SfM®«EStf5ci*s-r*. x>s?>tfi:^ 
©]%«g£$F»^xsig[iS»(cj:.Si^1ii6i±«Ml^$-it 

m 1 ] *«95©-^«©^H 

[02] *^©— *tfi«^{c*stt*rfarTifiEGR© 

[0 3 ] :^^<»-mm<ofm=&nmt-^fcit<^>jist& 

[#^SiW] 

6 g^milSS 

7 *-#ia*&« 

7 a r/or 
7b ^f-tr> 
1 1 mfeijm 

1 2 A^y-cxaiK 

13 ■t'xx l-y- h^^^W:^ 
1 5 ^ 1 ©j^SUliSEilK 
15 » 1 o^m^^M^ 

17 ^2©iFmS$gil% 

18 S^2cr^mSd^ 

1 9 3> ha— Jl.3.Xy h 
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[Bl] [92] [93} 




